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Abstract 
An evolutionary framework is presented for spatial information technologies in business.  The 
framework has the three dimensions of extent spatial applications are customer-facing, the extent 
geography influences the business, and the extent of presence of spatially-enabled web integration 
platform versus traditional spatial platform.  The evolution of the framework over time is towards 
more customer-facing, greater extent of geography in the business, and greater extent of spatially-
enabled web integration platforms.  The framework is tested by interviews of twenty case study 
companies that vary in size and industry. Case study methodology is utilized.  The research question 
asks whether strategic spatial focus is related to one or more of the framework dimensions.  Results 
indicate that greater strategic focus of a company is associated with increases of spatially-enabled 
web integration platforms and extent of geography in the business, but not with the extent spatial 
applications are customer-facing.  The findings are compared to literature on frameworks of 
classifying spatially-enabled firms. 
Keywords: Spatial technologies, strategic, framework, case study. 
 
In considering the strategies for GIS and spatial technologies, it is useful to look first at IT strategies.  
IT models relevant to this research are strategic alignment (Henderson and Venkatraman 1992, Papp  
2001, Applegate et al. 2007), strategic alignment for emerging technologies (Cegielski 2005), 
competitive forces (Porter 2001), strategic value chain (Porter 2001), and web services strategy (Hagel 
and Brown 2001). The strategic alignment model (Henderson and Venkatraman, 1992; Papp, 2001; 
Applegate et al. 2007) divides strategy into four quadrants – business-strategy, IT strategy, business-
capabilities, and IT-capabilities. Relationships between these quadrants determine the emphasis in IT 
strategy and its success. The closer alignment that exists between the quadrants, the more success.  In 
aligning business and IT capabilities, for example the business administrative structure and IT 
infrastructure need to be consistent (Papp 2001).  Likewise the strategies and capabilities need to be 
aligned, for instance IT strategy may call for a spatially-enabled supply chain but the IT capabilities 
(people, expertise, networks, RFID equipment) may not be sufficient to support it.  A firm’s strengths 
and weaknesses in the quadrants can help determine where investment needs to be placed and what 
results can be expected (Henderson and Venkatraman 1992: Papp 2001).     
The internet has profoundly influenced business strategy (Porter 2001).  At the industry level, the 
internet has tended to increase competitive challenge because of more openness, reduced bargaining 
power of suppliers and buyers, lowered barriers to entry, and expanded geographic range.  The internet 
can strengthen a firm’s strategic positioning by building on and complementing its basic business 
strengths, rather than being set up as an isolated unit (Porter 2001).  This also implies that “old 
economy” firms can have the strongest internet strategies by complementing major or dominant 
strengths.  Effective internet strategies for firms don’t take advantage of temporary giveaways and 
unstable cost reductions but complement and strengthen existing strategies (Porter 2001).   The 
internet approach of web services architecture yields many benefits and increases strategic 
competitiveness (Hagel and Brown 2001).  It uses standard web protocols and an open architecture, so 
a system can be easily re-configured by combining internal and external web services.  It encourages 
firms to move away from secretive, proprietary IT that depends only on internal staffs, and to evolve 
as far as a “service grid” i.e. groups of firms that share parts of their web services (Hagel and Brown 
2001).   
This strategy is consistent with the trend for spatial technologies in business to extend from traditional 
GIS systems to enterprise-wide systems that run on web-based architectures (Sonnen and Morris 2005, 
Guerrero 2005).   
Objectives and Research Question 
The objectives of this research are the following: (1) develop a conceptual framework of the evolution 
of spatial technologies in business, that takes into account how customer-facing the application is, how 
geographical the industry or firm is, and the extent the industry or firm uses a spatially-enabled, 
enterprise-wide integration platform, (2) analyze twenty case studies of businesses and classify the 
cases in the framework, (3) analyze how strategic are the spatial applications for the case companies, 
and (4) answer the research question of whether the level of spatial strategy of firms is associated with 
dimensions of the framework. 
The paper’s Research Question is as follows: Is the extent that a company is strategic in its spatial 
technologies associated with one or more of the three dimensions in the evolutionary framework: the 
extent applications are customer-facing, extent the firm is geographic in its business, and/or extent the 
firm uses a spatially-enabled, enterprise-wide web integration platform. 
The study is exploratory and utilizes qualitative, case-study methodology.  Its goal is to raise issues of 
emerging spatial technologies for business and to gain understanding through exploratory analysis of 
case studies.  The study is not intended to be statistically significant or to confirm research questions 
based on a large sample.
1 Methodology 
The methodology for this research is case study (Yin 1994).  The case study strategy consists of 
definition of the study focus, framework construction, interviews, data collection, and case analysis.  
Case studies are often used to deepen insight into enterprises and their decision-making processes, 
sometimes more so than can be done with large sample surveys (Yin 1994).  Case study investigation 
often has small sample sizes (Yin 1994).  The present case study sample was determined by selecting 
twenty firms, from 15 different industries that are known to utilize GIS (see Table 1).  The sample of 
firms is not randomly chosen, but is a convenience sample. Five of the industries were ones with high 
spatial technology use (oil and gas, utilities, retail, environmental services, environmental planning 
and consulting) and ten were ones with moderate spatial technology use (banking, real estate, 
insurance, hospitals and health care, marketing/advertising, newspapers, publishing, apparel, 
consulting, and consumer services).  The firms were selected to have different size categories (10 
large, 7 medium, 3 small), ownership structures (3 are private, 1 is non-for-profit, and 16 are public), 
and corporate structures.  The range of firms is broad in order to encompass a variety of spatial and 
strategic factors and to demonstrate a range of firms for the evolutionary framework.  For each firm, 
the protocol is to interview the manager or executive responsible for spatial technologies.  The 
interviews utilized a standard interview protocol and set of general questions. They were transcribed in 
writing and tape recorded if permission was granted.  The interview transcripts were sent to the 
interviewees for factual corrections.  Secondary materials on spatial technologies in the firms were 
requested, and provided by most firms.  They consisted of company reports, postings, and writeups.  
In addition, secondary business materials were obtained from company websites and standard business 
information services.   
2 Evolutionary Framework of Spatial Technologies 
This section proposes an evolutionary framework that takes into account three key dimensions.  Since 
GIS and spatial technologies are new to business research few frameworks or theories have been 
proposed to account for their evolution and growth (Hackbarth and Mennecke 2005).   
The present evolutionary model was developed by consultation with industry experts, scrutiny of 
industry literature (Harder, 1997; Tomlinson 2003, Guerrero 2005, Francica, 2005, Sonnen and Morris 
2005), GIS academic sources (Longley and Clarke 1995, Grimshaw 2000, Lopez 2005), and IT 
strategic literature (Hagel and Brown 2001, Porter 2001, Galliers and Leidner 2003, Cegielski et al. 
2005, Lai and Wong 2005, Applegate et al. 2007  It has three dimensions: (1) extent that spatial 
applications are customer-facing, (2) extent that geography is part of the industry or business, and (3) 
extent that the industry or business utilizes a spatially-enabled enterprise-wide integration platform.  
The first dimension consists of the extent that spatial applications in the industry or company are 
directed towards a user base that is predominantly customers (i.e. customer-facing) versus spatial 
applications that are directed towards internal users.  Internal users include executives, managers, 
marketing specialists, middle-level analysts, operations personnel, sales force, and field workers.  
Spatial applications at outsourcing providers that are closely associated with a firm are considered 
“internal,” rather than customer-facing.   
The extent of geography as part of the business refers to whether the major business products and 
processes relate closely to geography.  An example of an industry closely linked to geography is  
transportation, for which the key processes of moving goods and services are inherently tied to 
geography; another example is the utility industry, for which the products of energy, purified water, 
and essential materials are provided through geographical network routing of transmission lines, 
pipelines, and specialized transport vehicles.  Real estate is another obvious example, with land as its 
central element. On the other hand, the legal services industry has slight linkage with geography for its 
essential products and processes.   
The extent that an industry or business utilizes a spatially-enabled web integration platform refers to 
whether it is based on “traditional” desktop or client-server spatial applications or is mostly based on 
the web-based and location-based enterprise architecture that consists of web servers, content servers, 
the web, thin and thick clients (Guerrero 2005, Lopez 2005, Sonnen and Morris 2005).  In between are 
mixed architectures, in which industries for companies depend substantially on a mixture of the 
traditional technical GIS platform and the emerging web- and location-based integration platform. 
The 2006 company arrangement is drawn from the results of the 20 interviews of GIS lead managers 
from the present research.    The evolutionary framework is shown circa in 2006 in Figure 1.   
 
Figure 1.  Evolutionary framework for firm cases, 2006 
 
3 Findings of Case Study Analysis 
To answer the research questions, the case study method is utilized to evaluate the factors in the 
research model. This section presents the cases and evaluates the relative importance of these factors.  
The cases are grouped by strategic level of GIS and spatial technologies. 
3.1 Case Findings for High Strategic Firms 
Global Integrated Oil.  GIO is a global integrated oil giant, with over 50,000 employees, more than  
$100 billion in revenues, and business conducted in 180 nations.  Spatial technologies are applied 
enterprise-wide, including in exploration, transportation and storage, refining, environment, 
marketing, supply chain, and support, and strategic planning. The company is pushing the technology 
limits, in areas such as sub-surface mapping, web-based applications, 3-D maps, data warehousing, 
and advanced analytic tools.  Overall, GIS is very strategic in taking on GIO’s competition. 
Motion-Based Technologies. This very small Bay-area firm was recently purchased by a middle-sized 
technology company.  MB serves performance athletes worldwide, by receiving and analyzing athletic 
performance training data uploaded from the athletes’ GPS-enabled devices. The data are input into a 
data-base server and are combined with topographic and routing data from commercial web services. 
Motion-based has proprietary spatial analysis software that computes customer profiles which allow 
these performance athletes to evaluate and compare their route performance.  The spatial technologies 
constitute the company’s product and are inherently competitive and strategic. 
Rand McNally. This large private firm is the world leader in map publishing.  The firm is highly 
spatial.  GIS permeates its workforce, from executives down to operations personnel. GIS is used to  
create and update its map and electronic products, direct store delivery (DSD) i.e. locating and 
stocking retail outlines that carry its products, manage inventory including as it relates to supply chain, 
and provide specialized maps to marketing and planning departments. GIS is integral to the firm’s 
competitive strategy, both in terms of production of paper and electronic map products, and in optimal 
siting, stocking of products in retail facilities, and accounting for the firm’s inventory spatially.   
Sears Roebuck The giant retailer has extensive enterprise spatial technologies in six areas: routing and 
deploying service technicians, delivery, warehouse optimization, marketing, Sears Smart Toolbox 
automated vehicle navigation by the Sears Smart Toolbox (SST), and capacity management of 
workforce in service territories.  The scale is huge, for instance SST supports 10,000 technicians in 50 
states, and GIS/GPS systems support 5-6 million deliveries yearly.  The systems have been deployed 
carefully and cost-efficiently.  As the leading competitor in spatial technologies in its huge markets, 
there is strong competitive advantage. 
Southern Company. This large parent utility company dominates electrical production and distribution 
in many parts of the southeastern U.S.  Across its five operating companies, the largest spatial 
applications are asset management, followed by storm assessment/restoration, marketing, and network 
maintenance and inspections.  Recently, it moved from distributed management of spatial technologies 
that differ among the operating companies, to an integrated and centralized enterprise-wide GIS, 
encompassing all its companies.  The GIS is internally-directed and is planned to maximize enterprise 
returns on investment.  The strategic approach is to partner with leading generic and utility-specific 
GIS vendors and to seek strategic deployment of the technology. 
Arizona Republic.  The middle-sized newspaper focuses its spatial technologies on targeted 
advertising, particularly to identify markets by ZIP code and address for prospective advertisers,  
select carrier routes for target advertising, analyze trade areas for store advertising, and target non-
subscribers through geodemographics for trial subscriptions to increase its circulation base. The 
advanced platform combines technical desktop GIS to support object-oriented programming and web 
development in-house, with an enterprise, web-services platform for inside and outside users. The 
newspaper’s GIS is an enterprise, strategic system, although the functional areas of application are 
limited. 
Chico’s.  This rapidly-growing women’s apparel chain founded in 1983 appeals to the mature market 
and emphasizes attentive and personalized customer care.  GIS is primarily used in real estate location, 
customer relationship management (CRM), direct mailing, and business intelligence.  For site location, 
GIS can predict the extent of cannibalization of one store from another, leading to adjustments in 
store-performance targets. GIS can track the sequences and patterns of shopping locations of high-end 
customers, personalizing service.  It helps in optimal direct mailings. GIS is written into the firm’s 
strategic plan.  It fits in with the mission emphasis on customer service and loyalty, and with the  
strategic thrust to create new markets. 
Lamar Advertising Company. The third largest U.S. billboard firm, Lamar has in place 150,000 
outdoor displays and 93,000 logo signs, mostly along highways.  Lamar’s biggest spatial application is 
to provide maps to its 900-person sales force, to give them in turn to customers to decide among  
alternative outdoor placements.  Other applications are routing of its maintenance workforce and 
support for real estate acquisitions.  Lamar utilizes an integrated, web-based platform that accesses 
mostly commercial data, to support its national salesforce.  Since Lamar is unique among its 
competitors in having a spatially-enabled national billboard base, it draws strategic advantage 
especially in selling.   
Prudential Preferred Realty.  This Chicago-area residential real-estate brokerage firm is a franchise of 
Prudential Insurance with an agent staff of 500. GIS’s primary use is to map property listings for 
customers.  Internally, it’s applied for demographic analysis and for agent performance profiling by 
area.  The spatial applications are entirely based on an enterprise web architecture.  Strategically it 
allows the firm to “stay ahead of the pack” by creating customer loyalty through robust, repeatable 
spatial services.  The competitive importance of spatial is not formalized in a written plan but the firm 
generally does little written planning. 
Mapgistics This small health-care consulting firm provides geographic mapping applications to 
several hospitals with a focus on one in southern California.  The most important use iof spatial 
analysis is bed management, with lesser use in mapping emergency response and a prototype 
application of spatial tracking of certain RFID-tagged patients.  GIS is inherent in the firms’ products 
and is strategic. 
3.2 Case Findings for Medium Strategic Firms 
Kaiser Permanente. Kaiser is a national hospital chain centered in California that uses GIS in web 
map services, travel time analyses, travel accessibility studies, site selection, and some marketing and 
medical uses. GIS is important to meet regulatory requirements that dictate classification of areas as 
in-service versus out-of-service, to understand where clients are located, to determine what disease 
profiles a region has, and to spatially analyze Kaiser health care resources including physicians, MRI 
equipment, and clinics.  GIS mostly resides on traditional platforms. GIS is considered strategic for 
predicting member travel times, locational analysis, and facilities siting, but less so in the other areas.  
GIS’s strategic role is dwarfed by some other overriding healthcare issues. 
Large Insurance Company. This large casualty and property insurance firm utilizes GIS mostly for 
underwriting, catastrophe planning and management, and capacity planning.  The spatial applications 
are client-server based, with movement planned over several years to web-based.  GIS is essential to 
firm underwriters throughout the country to assess risk and obtain correct pricing.  It has also become 
essential for the catastrophe unit to spatially allocate risk and manage disaster response.  The executive 
level is aware of GIS and includes it in the strategic plan, but it has not seen it as a highly strategic and 
competitive element. 
URS. URS is a very large integrated engineering design services company of over $3 billion annual 
revenues with a global reach. It provides services in systems engineering, planning and design, 
construction management, transportation operations and maintenance, environmental, water and 
waste, homeland security, logistics and defense systems.  GIS is applied in environment, resource 
management, general planning, infrastructure, and automated water and sewer.   
URS does not currently have spatial web services internally. Instead GIS inside URS is client-server 
based.  GIS and spatial technologies have been of moderate strategic importance.  They are not 
included in URS’s strategic plan.   
Sperry VanNess. Sperry Van Ness, a rapidly growing commercial real estate brokerage firm with over 
1,200 employees and projects throughout the U.S., utilizes GIS for sales presentations, property 
websites, brochures, and internal searching and viewing of properties.  It is entirely based on an 
enterprise web service platform that makes property information available to the large sales force, 
some other employees, and customers for viewing and analyzing properties. To the extent GIS helps 
the sales advisors be more productive, it’s important.  GIS is of moderate strategic significance and not 
currently in the vision of the firm.   
Western Exterminator. This middle-sized private firm employing 1,000 provides pest control 
management to residential and business customers in California, Nevada, and Arizona.  The leading 
use of GIS is to map the complete customer base for use by the sales force.  GIS is applied to re-align 
routing and to determine locations for new service centers.  The firm utilizes predominantly 
commercial web services, adding some of its own map layers such as routing and service center 
locations.  There are only internal users for the GIS. The strategic advantages are to target 
homeowners, locate service centers, and recognize underserved areas. 
3.3 Case Findings for Low Strategic Firms 
Large Commercial Bank. This bank headquartered outside the U.S. is one of the world’s largest.  The 
case concerns the USA division of the bank, which puts emphasis on consumer and commercial 
banking.  Over the past five years, it has undergone major growth in its USA branch network.  GIS is 
used for branch siting and relocation, trade area analysis, market share study, and ad-hoc thematic 
mapping.  The GIS group is very small and utilizes a traditional, client-server set-up.  GIS is not 
regarded as strategic and competitive. It’s not in the strategic plan and the executives are not focused 
on it.   The small GIS group is aware of its potential but has not yet been able to convince bank 
strategists of its importance. 
Large Credit Bank. This very large bank has had a monoline product line in the credit card area.  
Recently, it has acquired several medium-sized regional consumer banks.  Although GIS has been 
only tangential previously, the acquired banks raise the need to adopt spatial technologies. The initial 
spatial applications are site location, real estate evaluation, and marketing for the acquisitions, plus 
planning of the corporate campus. The large credit bank, which has been backward in, and resistant to 
GIS, is beginning to apply it in its acquired banks, but has not recognized spatial as strategic. 
Norwich Union. It is one of the largest general insurance firms in the UK, with primary lines of life, 
property, and casualty insurance, but also mortgage loans, investment, and healthcare products.  Its 
GIS applications include modelling of floods and other terrain, weather, distributions of pension risks, 
and real-time mapping of policy holders of automobile insurance who have GPS-enabled cars.  
Norwich does not have internal web mapping services, but does subscribe to an outside web service 
for weather mapping.  Upper management appreciates the flood modelling particularly, but middle 
management has not been supportive.  The company has not recognized GIS and spatial as a strategic 
area.   
Bay State Health. Bay State Health is a large New England health care system with three member 
hospitals in western Massachusetts, as well as associated laboratories, and medical service centers.  Its 
eight-year-old GIS Program provides GIS for medical and health applications, environment, spatial 
statistics, spatial epidemiology, hospital facilities, routing, marketing, and emergency and disaster 
planning and response. It is used internally based on client-server architecture. GIS is not in the firm’s 
strategic plan, and doesn’t have its own plan.  Bay State as a whole does not have a long-range vision 
for spatial. The small GIS department puts it into long-term vision but hasn’t yet been able to convince 
others to do so. 
Engineering Systems. ES is a small consulting firm that provides GIS services to local governments as 
well as to utility and transport firms. Its in-house GIS is traditional client-server.  Its own systems 
serve only in-house users, although systems ES has installed in client firms serve varied external users.  
Some employees are assigned to clients sites for extended periods, a form of  outsourcing.  The firm’s 
GIS systems products are very tied to geography.  Its in-house systems are not strategic, relative to its 
consulting competitors, many of which have more advanced spatial analysis and/or web-based 
platforms to reach out to clients.   
3.4 The Research Question and Findings 
The case study firms vary on the three dimensions of the evolutionary framework, as shown in Table 1 
and Figure 1.  Size of firm has no consistent association with position in the framework, which implies 
that barriers to entry are low for spatial technologies in business.  The extent applications are 
customer-facing relates to type of industry.  Consumer services, billboard advertising, newspapers, and 
retail are industries that serve large numbers of customers.  By contrast, the oil, utilities, and banking  
industries are more proprietary about retaining geographic information.  Furthermore, post 9-11, the 
oil and utilties industries have been restricted by government policy from making publicly available 
certain types of spatial information.  The giant Credit Bank is in the early process of shifting from 
centralized service of customers with credit needs that are not spatially-based to serving emerging 
retail customers who often need spatial displays. The pest industry has not yet offered spatial displays 
to its customers, who don’t seem ready to use it.   
 
Table 1.  Case Study Sample – Company Name/Description, Industry, and Size 
Name or description Size Custo-mer-
Facing
Platform Extent 
Geography in 
Business
Strategic 
Spatial 
Level
Global Integrated Oil large low Web-based, Enterprise-wide high high
Motion-Based 
Technologies
small high Web-based, Enterprise-wide high high
Rand McNally large medium Intermediate. Client-server, Enterprise-wide, moving to web high high
Sears Roebuck large medium Intermediate. Client-server, Enterprise-wide, moving to web high high
Southern Company large very low Intermediate. Client-server, Enterprise-wide, moving to web high high
Arizona Republic medium medium Web-based, Enterprise-wide, limited to circulation and advertising medium high
Chico’s medium low Intermediate.  Is moving towards more web-based. high high
Lamar Advertising Co. medium high Web-based, Enterprise-wide, moving to more functionality med.-high high
Prudential Preferred 
Realty
medium high Web-based, Enterprise-wide high high
MapGistics small low Intermediate. Is partly web-based enterprise-wide medium high
Kaiser Permanente large medium Intermediate. Mostly traditional, client-server medium medium
Large Insurance 
Company
large low Traditional client-server high medium
URS large medium Traditional, client-server med-high medium
Sperry Van Ness medium high Web-based, Enterprise-wide high medium
Western Exterminator medium low Intermediate. Commercial web services med-high medium
Large Commercial 
Bank
large low Traditional client-server medium low
Large Credit Bank large low Traditional client-server medium low
Norwich Union large high Traditional, client-server med-high low
Bay State Health medium low Traditional client-server low low
Engineering Systems small low Traditional Client-sever medium low
The research question can be answered based on the case study results, which are summarized in 
Table 1.  Regarding the extent of geography in businesses, it is keyed closely to industry 
characteristics.  Those with the largest geographical component come from oil and gas, utilities, real 
estate, insurance, retail, and consumer services, while geography is less important for banking, 
healthcare, consulting, and newspapers.   Extent of geography in the business is positively related to 
spatial strategic level.  Seven out of ten of highly strategic firms have high extent geography in the 
business, while those with low strategic level are all medium to low in extent geography in the 
business.  The medium strategy firms are in between.  The Research Question is supported for positive 
association between strategic level and extent of geography in the business. 
It is evident that strategic level is not related to extent of customer facing.  In comparing the extent the 
twenty firms are spatially strategic to the adoption of spatially-enabled enterprise-wide web integration 
platforms, they are highly associated for this sample.  Five of the six firms that adopted web-based, 
enterprise-wide platforms have high high strategic levels for spatial technologies, whereas five out of 
seven firms in the traditional client-server mode have low strategic levels for their spatial 
technologies.  The seven firms in the intermediate level of spatially-enabled enterprise-wide web 
integration platform have medium to high strategic levels (3 medium, 4 high) for spatial.  The 
Research Question is supported for the positive association of strategic level and spatially-enabled, 
enterprise-wide web integration platform.      
4 Discussion and Conclusion 
Spatial technologies have expanded rapidly in the business world.  Uses are evolving, supported by  
newer technology platforms, in particular the spatially-enabled, enterprise-wide web integration 
platform. As costs lowered, more profitable uses were discovered.  The extent of customer-facing 
spatial applications has steadily expanded over time towards greater customer-facing.  This is due both 
to the convenience and user-friendliness of the new technologies as well as to broader user bases.  
Porter (2001) concluded that the web services platform encourages greater direct contact, without 
intermediaries, between the customer and the product or service.  This study is consistent in that high 
customer-facing predominantly occurs for firms having the spatial web enterprise platform. 
The extent geography is associated with the business has grown slowly, as the structure of industries 
altered or new industries emerged.  An example is the web-portal industry sector, which emerged in 
the last eight to ten years and in 2005 took a giant step towards the general-public consumer with such 
offerings as Google Earth and Microsoft Virtual Earth. Porter (2001) observed that a firm with a web 
services platform would tend to have a broader reach of geography.  For established industries such as 
banking, the trend towards mergers and acquisitions can broaden the geography of the firm and make 
spatial applications more important. 
The research question is supported by the positive association of firm’s spatial strategic level with (1) 
spatially-enabled, enterprise-wide web integration platform and (2) extent of geography in the 
business.  No association was evident between strategic level and customer-facing spatial application. 
For positive association (1), this is consistent with Porter’s central conclusion for a broad range 
technology applications, of which GIS is a part (Porter, 2001) and with findings on web-services 
platforms (Hagel and Brown, 2001).  Porter’s reasons for the competitiveness of the web-services 
platform, namely reducing costs, increasing openness, and lowering barriers to entry, all apply to the 
spatial realm in this paper.  Consistent with his reasoning, GIS can emerge from its departmental niche 
and serve broad internal users and/or outside customers.  Association (1) is also backed up by the IT 
alignment literature.  A business strategy in a firm having spatial technology is to provide its 
advantages to many more users and customers and in a more user-friendly way.  This is aligned with 
an IT strategy of implementing the spatial web services platform, as long as the IT/GIS capabilities are 
present to support it (Henderson and Venkatraman, 1992, Papp 2001, Cegielski et al. 2005, Applegate 
et al. 2007).  For positive association (2), the web services platform is known to encourage broader 
geographical reach (Porter 2001) as already discussed.   For the IT alignment literature, the business 
strategy might be closely keyed to geography, for example Rand McNally business is to produce maps 
and the transactions for Sperry Van Ness’s commercial properties are keyed to location.  Alignment 
research would thus point to the need for IT strategy to also support geography, which implies GIS or 
spatial technology, as long as the GIS capability exists (Papp 2001, Cegielski 2005, Applegate et al. 
2007). 
The implications of the research are that a firm should evaluate its industry and determine how 
suitable it is to spatial technologies, as well as how much competitive advantage the technologies offer 
(Hagel and Brown 2001).  Firms should consider deploying spatial applications on platforms that are 
web-enabled, as long as it can rationalize the investment from a cost-benefit standpoint.  Managers 
should assess how naturally geographical its business is, which can help in determining potential 
strategic potential of GIS. It should plan in the long term to evolve the applications to enterprise-wide.    
Some firms such as Motion-Based in this study have been able to leap-frog directly to full web-based 
enterprise spatial platforms and take the lead in market niches. Of course that increases risk and 
requires understanding of customer markets.   
The research is exploratory.  It has the weakness of small sample size, but the benefits of the more 
intensive interview approach.  Future research can test the framework and the research question with a 
large sample survey that would statistically evaluate the preliminary findings reported here.   
Managers in businesses should consider what opportunities are present to improve productivity, lower 
costs, incorporate geographies, and strengthen positioning through spatial technology and GIS. 
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